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Abstract: Medicinal plants have an important role in human life and wellbeing. 
Romania has a rich, unique, spontaneous medicinal flora. The sustainable 
environment of plant diversity growth and physiology of medicinal species have 
not been defined until now even if these plants are used by most of us for many 
purposes. Precious active principles which can be developed into a variety of 
medicine systems are stored in medicinal and aromatic plants. Medicinal plants 
have begun to flower earlier and shift their ranges up because of the climate 
changing. These shifting phenologies and ranges have the potential to cause great 
challenges to species’ survival. The climate change has also have been known to 
affect harvesters’ and cultivators’ abilities to grow or collect medicinal plant 
species. There is a need for more research into the effects of climate fluctuations on 
the medicinal plants in general. In particular these effects have not been well-
studied and not fully understood. Recent advances in agronomy and plant 
physiology include a better understanding of the interactions mechanisms between 
crop genotypes and species, but not on the phenological changes under 
environmental stresses. This paper comes in an attempt to a better understanding of 
the medicinal plants population concerns in the climate change context on some 
physiological stages growth and environment stress factors. 
 




Changes in long term environmental conditions are constantly and 
continuously changing and this can have enormous impacts on living 
organisms especially on plants. The atmospheric CO2 concentration has 
increased resulting in accelerated global warming, pronounced changes in 
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cooler regions associated with an increase in precipitation (IPCC, 2001). 
Global change phenomena affect the entire ecosystems around the world. 
Climate change have a direct effect on the shift in species 
distribution, determines habitat loss, altered species flora composition and it 
produces changes in medicinal and aromatic plant phenology especially in 
the secondary biochemical production of active compounds (Gairola et al., 
2010).  
A primary research focus for many of the medicinal plants up to date 
has been in phytochemistry, pharmacognosy, and horticulture 
characterization. In the area of phytochemistry, medicinal plants have been 
assessed for their bioactive compounds to detailed structural analysis. The 
field of medicinal plants pharmacognosy has also been studied the bio-
activity, active phytomedicinal compounds and highlighting the potential 
action modes. Horticultural research on medicinal plants has focused on 
optimal growth and developing the capacity for cultivation. Many medicinal 
plants are still harvested from the spontaneous flora and the conditions for 
crop growth have not been optimized (Briskin, 2000). The harvesting of 
spontaneous medicinal plants can cause biodiversity loss, poor medicinal 
plant quality, and sometimes improper plant identification with potential 
tragic consequences. From the perspective of plant physiology, extensive 
opportunities exist for basic research on medicinal plants (Briskin, 2000). 
Plant physiology is concerned with the functioning, or physiology, of plants 
(Vâtcă, 2020). Physiologists study fundamental processes such as 
photosynthesis, respiration, plant nutrition, plant hormone role and 
functions, plants movements, photoperiodism, photomorphogenesis, 
circadian rhythms, environmental stress physiology, seed germination, 
dormancy, stomata function etc. In this context, nowadays, the phenological 
responses are much interesting. 
A spontaneous plant can have seasonal grows and periods of 
regrowth. Phenological cycles repeat over months and regrowth cycles 
repeat over weeks or months, although effects of both can persist beyond the 
cycle. During these seasonal and regrowth cycles at any physiological stage, 
plants may be subject to environmental stresses, such as soil moisture 
deficits, high temperatures or lack of nutrient (Chapman et al., 2014). These 
stresses cause physiological responses which did not allow plants to restore 
a balance between above-ground and underground growth (Chapman et al., 
2014; Vâtcă et al., 2020). 
Physiology of plants is represented by the plants processes, growths 
and developments, behaviour especially the effect on photosynthesis and 
transpiration under natural environmental conditions (Lüttge and Scarano, 
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2019). Changes in the phenological phases of several perennial crops in 
Europe are between 2-4 days per decade and a shortening of the growth 
phases can be noticed sometimes toghether with longer growth periods 
(Parmesan and Yohe, 2003). Ecophysiology as science was defined to a 
better understanding of environment stres factors. Many authors agree that 
integrated approaches should be studied to summarize the medicinal plant 
response to natural environment and these could include physiological, 
biochemical and molecular processes (Vaasen et al., 2002; Gehrig et al., 
2003) to represent a base for ecological adaptation (Larcher, 2003). 
Ecophysiological plasticity determines the width of plants functional 
environment niches. 
 
Extreme Weather Events Impact Plant Development 
 
In recent years the extreme weather events such as droughts, floods 
and storms have become more intense across the globe (Gore, 2006; IPCC, 
2007). In the nearest future it is expected an increase in severity and 
frequency of these events due to the intensive global warming, with 
negative effects on human health, infrastructure, and also ecosystems.  
In Europe occurred different events like flooding because of heavy 
precipitation in 2002 and 2005 (Hogan, 2004; BBC, 2005). Also some 
particularly devastating droughts due to intense heat wave in 2003. In this 
context several climate models were studied and created (Croitoru et al., 
2016; Croitoru et al., 2020). Climate model simulations indicate that Europe 
could experience a pronounced increase in year-to-year climate variability. 
More frequent and intense both droughts and floods would happen in the 
future (Pal et al., 2004; Schar et al., 2004; IPCC, 2007). 
From seeding to harvesting, extreme weather conditions throughout 
Europe are impacting medicinal plant production. Especially hot summers 
prevented a successful reseeding in the fall of some medicinal plants such as 
chamomile in Germany and Poland (Baghalian et al., 2011). In 2007, in 
Bulgaria, fennel (Foeniculum vulgare, Apiaceae) was recorded as having no 
yield at all in the first year due to drought conditions during the summer. 
Extreme weather conditions like winds and strong rains and in the long and 
dry summers make sometimes impossible for harvesters to perform 
secondary cuttings of the cultivated herbs aerial parts such as peppermint. 
Severe flooding in Hungary for the past 3 to 4 years had led to yield 







The atmosphere is responsible of absorbing the moisture from the 
land at a greater rate than ever before causing severe droughts (Haeberli, 
1995) resulting in reduced crop yield. Plant distribution is considered to be 
affected by long period of unfavourable environment conditions because the 
adaptation and resistance does not correlate with their zonality. Species’ 
differences capable to drought resistance were associated with a wide range 
of morpho-physiological characters combinations. The maintenance of 
critical water potential of leafs appeared to be the essential factor. Over 30 
years, the extensive literature summarized that in a high temperature regime, 
stomata closes under drought and this is considered an important indicator 
of plant stress (Jones, 2004). Leaf temperature are direct related on stomatal 
movements, decreasing temperatures made stomata open and the 
evaporation rates increases (Jones, 2004). Phenology data is increasingly 
being used to explain and predict various patterns related to other forms of 
global change (Schwartz, 2013), as well as to address applied environmental 
issues (Morisette et al., 2009; Morellato et al., 2016). The study of 
phenology has gained importance over the past 20 years with the increased 
concern over climate change (Chambers et al., 2013). One of the plant-
phenological online databases provides datasets of long-term phenological 
observations for a wide series of plants. In Romania the data are integrated 
from 8 stations with a number of 782 observations within the time range of 
1910–1917. If we take a look on Germany with 7721 stations for monitoring 
phenological observation with 15,939,030 observations and Poland with 254 
stations and 41,634 observations we can conclude the need of our country to 
develop a directed research on plant phenology (Dierenbach et al., 2013). 
The ecophenology defines the controls over the growth, reproduction, 
survival, abundance and geographical distribution of plants as these 
processes are affected by the interactions between plants with their physical, 
chemical and biotic environment (Lambers et al., 1998). Therefore the 
timing of recurring biological events defined as plant phenology include 
climatic indicators such as maximum or minimum temperature, average 
monthly precipitation and so on, the phenology of a plant results both from 
physiological constraints and adaptive strategies (Duputié et al., 2015). 
Phenology in plants is driven primarily by temperatures, and secondarily by 
photoperiod (Chuine et al., 2013). 
Towards the end of the last century, phenological observations were 
recognized for their capability to visually and quantitatively assess climate 
change effects on natural and managed systems (Fitter et al., 1995; 
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Schwartz, 1998; Menzel and Fabian, 1999; Tang et al., 2016). The plants 
adaptations and their phenology to the variability of environmental factors, 
which include water availability and soil water storage (Martínez-Lüscher et 
al., 2016; Mellert et al., 2017), temperature (Lapenis et al., 2014; Wang et 
al., 2014, 2017; Piao et al., 2015; Jochner et al., 2016), photoperiod (Vitasse 
and Basler, 2013) and CO2 level (Martínez-Lüscher et al., 2016). It was also 
found that the current spring season phenology influences the phenological 
timing of the current autumn season and the next season spring phenology 
(Fu et al., 2014; Crabbe et al., 2016). Plant phenological synchrony has 
turned out to be a function of the spring warming rate (Wang et al., 2016). 
The range and limit of plant phenological plasticity were also examined 
(Duputié et al., 2015). The topic of temperature sensitivity of phenological 
events received also some attention (Cook et al., 2012; Lapenis et al., 2014; 
Wang et al., 2014, 2017; Jochner et al., 2016), where the fact of constant or 
decreasing temperature sensitivity with increased warming is still being 
debated. 
Changes in Phenology 
 
Climate change effect in warmer climate produce an accelerated and 
unbalanced response to early or spring flowering medicinal plant species 
(Fitter and Fitter, 2002) and make more vulnerable the late flowering 
species in summer (Cleland et al., 2007). The phenology of each species is 
considerably changed by the other essential factors alteration (Figure 1). 
These changes were observed at peppermint (Mentha x piperita, Lamiaceae) 
which now blooms 10 days earlier (Miller-Rushing, 2011), Rhododendron 
species are flowering early and St. John’s wort (Hypericum perforatum, 
Hypericaceae) now flowers 6 days earlier (Kunwar et al., 2010). Rhodiola, 
Saussurea species and others are extensively researched in Europe for 
climate change (Cavaliere, 2009). These plants could also be important to 
appraise the phenological changes. 
The effect of phenological changes could decline the species 
richness, especially could decrease the quantity and quality of medicinal and 
aromatic plants particularly the endemic and indigenous of high altitude 
areas (Thomas et al., 2004). The potential loss of the medicinal plants from 
shifting is likely to have economic consequences on the local people and 
especially on mountain communities (Brooker et al., 2015). 
It was also observed that stressed medicinal plant species provided 
changed secondary metabolites due to alterations in the metabolic pathways 





Figure 1. Medicinal plants ecophysiological short schematic view (original) 
 
Increased physiological stress on plant species consequently 
deteriorates quality and quantity of natural products. The plants may 
produce less secondary metabolites as a result of higher temperature and 
they may no longer own their ability to serve as antioxidants for human 
health benefit (Cavaliere, 2009). Not only secondary metabolites but also 
primary metabolites, that is, amino acids, sugars, and intermediate products 




In conclusion, ecophysiology and ecology are included as highly 
integrative sciences. The plant biological diversity, physico-chemical 
environmental parameters, monitoring of the cumulation of different 
stresses must be integrated to provide a better understanding of medicinal 
plants phenological changes and their responses. This is indeed a great 
challenge because ecology and ecophysiology are both complex, demanding 
and with a high degree of difficulty. It is argued that there is a need for more 
research into the effects of climate fluctuations on plants in general, but 
there is especially a need for research that incorporates species availability, 
changes in collectors’ practices because of the effects of climate fluctuations 
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